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Abstract of JP821 1 361 



PURPOSE: To obtain uniform light emitting light 
quantity on the whole display screen by using an 
LED element as a back light and arranging the LED 
elements of respective colors in a triangular shape. 
CONSTITUTION: A transmission type display 
element 1 0 is constituted of an LCD 1 1 , a diffusion 
plate 12, a PCB 13 and the back light 14. The back 
light 14 is constituted so that many LED elements 
15 are attached to the PCB 13. The LCD 1 1 is a 
monochrome liquid crystal display, and is 
constituted of prescribed pieces of liquid crystal 
display elements. The LED elements 15 are 
arranged in the triangular shape by a set of three 
pieces of a piece each of a red LED element 15r, a 
green LED element 15g, a blue LED element 15b. 
Then, by light emitting the LED elements of 
respective colors in time division, the sufficient light 
quantity is obtained, and the long life display device 
is obtained without occurring illuminance shortage. 
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(54) [Title of the Invention] TRANSMISSION TYPE DISPLAY DEVICE 
(57) [Abstract] 

[Object] The present invention relates to a display device, particularly, a display device 
30 used for a back light of a transmission type liquid crystal display device. 
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[Structure] A structure is employed, in which a back light 14 is arranged on a back side 
of an LCD 11 displaying an image with a diffusion plate 12 interposed therebetween. 
The back light 14 is arranged on a PCB 13 to have a structure in which, for example, a 
plurality of LED elements are arranged to form a set of three pieces including one each 
5 of red (R), green (G), and blue (B) LED elements in a triangle shape, and uniform light 
is emitted to an entire screen of the LCD 11. 

[Scope of Claims] 
[Claim 1] 

10 A transmission type display device, characterized by comprising: 
a transmission type liquid crystal display panel; 

a back light source arranged closely on a back side of the transmission type 
liquid crystal display panel, where a plurality of light-emitting diodes of red, green, and 
blue are arranged to be dispersed averagely; 
15 a display driving means for displaying and driving the display panel depending 

on each color information; and 

a back light lighting and controlling means for lighting and controlling a group 
of the light-emitting diodes of any one color of red, green, and blue in accordance with a 
display period corresponding to the each color information of the display panel. 
20 [Claim 2] 

The transmission type display device as described in Claim 1, characterized in 
that, in the averagely dispersed arrangement of the light-emitting diodes, light-emitting 
diodes of red, green, and blue are arranged with the same ratio in a unit area. 

25 [Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] 

The present invention relates to a display device used for a notebook-type 
personal computer (hereinafter, referred to as a notebook computer) and the like, 
30 particularly, a transmission type display device used for a back light of a transmission 
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type liquid crystal panel. 

[0002] 

[Prior Art] 

Today, a liquid crystal display device is used for a large-sized display device of 
200 inches and the like as well as a small-sized electronic apparatus such as a notebook 
computer or a clock. Although there is a display device utilizing outside light as such 
a display device, there are many devices utilizing a back light source in order to obtain 
the sufficient emission light quantity. As a back light source used for the applications 
as described above, in addition to a fluorescent lamp, an incandescent electric lamp- an 
EL (electroluminescence) • an LED (light emitting diode) are conventionally used. In 
particular, the fluorescent lamp has high luminance, high efficiency, and a wide 
selection of light color, and is used widely as a back light source. 
[0003] 

FIG 6 shows a cross-sectional view of a conventional display device in which a 
fluorescent lamp is used for a back light source. As shown in the said drawing, in a 
display device 1 using a fluorescent lamp, three fluorescent lamps 2a, 2b, and 2c of red, 
green, and blue are used, and a reflecting mirror 3 is arranged so as to prevent 
unevenness of luminance, and in addition, the fluorescent lamps 2a, 2b, and 2c are 
arranged with a considerable distance from a liquid crystal display plate (liquid crystal 
display) 4. By a structure in such a manner, light emitted from the fluorescent lamps 
2a to 2c is emitted to the liquid crystal display plate 4 through a diffusion plate 5 after 
going through a light path indicated by two-dot chain lines, and light is emitted to the 
liquid crystal display plate 4 backward. 
[0004] 

On the other hand, FIG. 7 is a device which conducts light emitted from a 
fluorescent lamp to a light guiding plate 6 that is made of an acrylic resin or the like and 
light is used for a back light of a liquid crystal display plate (liquid crystal display) 7. 
In other words, it is a display device in which three fluorescent lamps 8a, 8b, and 8c of 
red, green, and blue are arranged in a light output portion 9, light emitted from this 
fluorescent lamp is conducted to the liquid crystal display plate 7 by the light guiding 
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plate 6, and light is emitted to the liquid crystal display plate 7. It is to be noted that a 
reflective member 9 is arranged on a lower side of the light guiding plate 6 to emit light 
conducted by the light guiding plate 6 efficiently to the liquid crystal display plate 7. 
[0005] 

5 [Problems to be solved by the Invention] 

The conventional transmission type display device as described above has 
following problems. 

(a) First, the display device shown in FIG 6 is required to be equipped with the 
reflecting mirror 3 to emit uniform light to the liquid crystal display plate 4, and also 

10 required to have a depth; therefore, the device is upsized. Further, even if the device is 
formed as described above, emission of uniform light to the liquid crystal display plate 
4 is difficult. In addition, in a case where a cold-cathode tube is used as the 
fluorescent lamps 2a to 2c, illuminance shortage becomes a problem, and in a case 
where a hot-cathode tube is used, short lifetime of the tube becomes a problem. 

15 [0006] 

(b) On the other hand, the display device shown in FIG 7 has a problem of 
light attenuation because the light guiding plate 6 is used. Further, similarly to (a) as 
described above, in a case where a cold-cathode tube is used as the fluorescent lamp, 
illuminance shortage becomes a problem, and in a case where a hot-cathode tube is used, 

20 lifetime becomes a problem. 
[0007] 

In view of such a problem, the present invention is made, and has an object to 
provide a transmission type display device with long lifetime without causing 
illuminance shortage, which can emit uniform light and be downsized thinly. 
25 [0008] 

[Means for solving the Problems] 

In accordance with the present invention, the above object can be accomplished 
by a transmission type display device including a transmission type liquid crystal 
display panel; a back light source arranged closely on the back side of the transmission 
30 type liquid crystal display panel, where a plurality of light-emitting diodes of red, green, 



4/10 



JP8-211361 



and blue are arranged to be dispersed averagely; a display driving means for displaying 
and driving the display panel depending on each color information; and a back light 
lighting and controlling means for lighting and controlling a group of the light-emitting 
diodes of any one color of red, green, and blue in accordance with a display period 
corresponding to the each color information of the display panel. 
[0009] 

In addition, the averagely dispersed arrangement of the light-emitting diodes is 
a structure in which, for example, light-emitting diodes of red, green, and blue are 
arranged with the same ratio in a unit area. 
[0010] 
[Operation] 

In the present invention, a back light is arranged on a back side of a 
transmission type liquid crystal display panel with a polarizing plate interposed 
therebetween, and the back light has a structure in which a plurality of LED elements 
are arranged without interspaces. By such a structure, uniform light is emitted to an 
entire screen of an LCD through the polarizing plate. 
[0011] 

In addition, a dispersed arrangement of the LED elements is a structure in 
which the LED elements of each color are averagely dispersed. For example, the 
light-emitting diodes of red, green, and blue are arranged with the same number of 
pieces in a unit area. Further, the dispersed arrangement of the LED elements 
preferably has an average dispersion, and the LED elements of each color are arranged 
with the same ratio to obtain uniform light emission, where, for example, the 
light-emitting diodes of red, green, and blue are arranged with 1: 1: 1, 1: 1: 2, or 1: 1: 3. 
[0012] 

[Embodiment] 

Hereinafter, one embodiment of a transmission type display device of the 
present invention is described with reference to the drawings. 
[0013] 

FIG 1 is an assembly drawing showing an entire structure of the transmission 
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type display device of one embodiment. In addition, FIG 2 is a side view of the device 
after assembling the transmission type display device. In the both drawings, a 
transmission type display device 10 includes an LCD (Liquid crystal display) 11, a 
diffusion plate 12, a PCB (print circute board) 13, and a back light 14. The LCD 11 is 
a monochrome liquid crystal display and formed by a predetermined number of pieces 
(for example, 480 x 640 pieces for a notebook computer) of liquid crystal display 
elements. In addition, the LCD 11 is formed by a transmission type liquid crystal 
panel and displays data utilizing the back light 14. The diffusion plate 12 diffuses light 
of the back light 14 and emits more uniform light to the LCD 11. In addition, the PCB 
13 is formed by a control circuit for driving an LED that is formed in the back light 14 
and a control circuit for driving the LCD. 
[0014] 

(a) and (b) of FIG 3 are drawings explaining a structure of the back light 14 in 
detail, (a) of the said drawing shows a part of a side face of the back light 14, and (b) 
of the said drawing shows a part of a front face of the back light 14. The back light 14 
is formed by attaching a plurality of pieces of LED elements 15 to the PCB 13, and the 
LED elements 15 are formed by LEDs for three colors of red (R), green (G) and blue 
(B). In addition, an arrangement thereof is as shown in (b) of the said drawing, and a 
set of three pieces is formed by including one each of the LED elements 15r, 15g, and 
15b of red (R), green (G) and blue (B) to form a triangle. A plurality of these LED 
elements with a triangle shape are arranged without interspaces. 
[0015] 

On the other hand, FIG 4 is a circuit block diagram of the transmission type 
display device of the present embodiment, and shows a control circuit arranged on the 
PCB 13. An LCD control circuit 17 is a circuit for outputting a display signal to the 
LCD 11 based on a video signal (RGB signal) outputted from, for example, a CPU of a 
notebook computer or the like. In addition, similarly to the above description, an LED 
control circuit 18 is a circuit for producing a signal for driving the back light 14 based 
on the video signal (RGB signal) outputted from the CPU. In other words, when the 
red LED element 15r is made to emit light in accordance with an RGB signal, an RL 
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signal is outputted to the back light 14. In addition, when the green LED element 15g 
is made to emit light, a GL signal is outputted to the back light 14, and when the blue 
LED element 15b is made to emit light, a BL signal is outputted. Further, a color 
adjustment input portion 19 is a circuit for adjusting color balance of red (R), green (G) 
and blue (B) by controlling emission time of the corresponding LED elements 15r, 15g 
and 15b. 
[0016] 

It is to be noted that the above adjustment is conducted, for example, by 
adjusting a DIP switch or the like arranged inside the device (on the PCB 13) or in an 
operation panel which is not illustrated. In the transmission type display device having 
a structure as described above, when a video signal (RGB signal) is inputted from a 
CPU, the LCD control circuit 17 conducts analysis processing of the video signal (RGB 
signal), and data for each color of red (R), green (G) or blue (B) is stored in a frame 
memory. Then, the color data stored in the frame memory is selected for every 1 
frame and outputted to the LCD 11. By this processing, when, for example, a red color 
is displayed, a signal for driving a dot to display a red color is outputted to the LCD 11, 
and the corresponding dot is driven. Meanwhile, the same video signal (RGB signal) 
as described above is outputted to the LED control circuit 18 as well, and when, for 
example, a red color (R) is displayed, an RL signal is outputted from the LED control 
circuit 18, and all the red LED elements 15r in the back light 14 emit light. 
[0017] 

A time chart shown in FIG 5 is a diagram showing a timing of displaying color 
data of each color on the LCD 11 and a timing of light emission of the LED element 15r, 
15g or 15b of each color. For example, in the case of displaying a red color as 
described above, the red LED element 15r emits light (ton) in synchronization with an 
output timing (rise of Rd) of displaying an image on the LCD 11. Similarly, in a case 
of displaying a green color, the green LED element 15g emits light (ton) in 
synchronization with a rise of a display timing (Gd) on the LCD 11, and in a case of 
displaying a blue color, the blue LED element 15b emits light (ton) in synchronization 
with a rise of a display timing (Bd). In such a manner, by emitting the corresponding 
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color from the back light 14 at the same time as outputting image data of each color on 
the LCD 11, image data displayed on the LCD 11 is displayed by the corresponding 
color through the diffusion plate 12. Therefore, color image display can be conducted 
by using the monochrome LCD 11. 
[0018] 

Further, this color image is displayed with color balance in which lighting time 
of each color is adjusted based on the set value of lighting time (ton) that is set in the 
color adjustment input portion 19. Therefore, color display with a color tone that is 
required by a user can be conducted. 
[0019] 

In addition, the LED elements 15t, 15g or 15b of each color is not driven at the 
same time and emits light sequentially as shown in FIG 5, and thus, emission time of 
the LED element for each color of red, green or blue can be shorter and power can be 
saved. Therefore, on the contrary, when the same power is supplied, a display device 
having the tripled emission light quantity can be achieved. 
[0020] 

It is to be noted that a reason why the emission time (lighting time) of the blue 
LED element 15b is longer compared with the emission time of the other LED elements 
15r and 15g in FIG 5 is as follows: generally, the emission light quantity of a blue LED 
is lower than the emission light quantity of an LED of the other color, and thus, as 
compensation, the emission time (lighting time) of the blue LED element 15b is made 
longer to compensate for the light quantity shortage. Accordingly, in recent years, a 
blue LED with emission light quantity (for example, luminance is about 1.0 cd/m 2 ) that 
is equal to a red LED (for example, luminance is 1.8 cd/m 2 ) or a green LED (for 
example, luminance is 0.8 cd/m 2 ) has been developed. By using such an LED, the 
emission time of the blue LED element 15b can be set to be the same time as the 
emission time of the other LED elements. 
[0021] 

It is to be noted that, in the present embodiment, an arrangement of LED 
elements for three colors of red (R), green (G), and blue (B) is set to be a triangle shape. 
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However, it is not limited to this shape, and an arrangement of the other shape may also 
be employed as far as it is a structure in which light-emitting diodes of red, green and 
blue are arranged with the same ratio in a unit area. 
[0022] 

In addition, an arrangement of the light-emitting diodes may be average, and 
for example, it is not limited to a case where the number of pieces of LED elements for 
three colors of red (R), green (G) and blue (B) in a unit area is one (1:1: 1), and an 
arrangement structure of four pieces for one set, which uses two blue LED elements 
having lower emission light quantity, one red LED element, and one green LED element 
respectively (1:1:2) may also be employed. In addition, an arrangement shape thereof 
may be set to be various shapes such as a quadrangle and a rhombus. Further, as far as 
the light-emitting diodes have the same ratios, a structure of another ratio such as 1: 1: 3 
may also be employed as a matter of course. 
[0023] 

[Effect of the Invention] 

Since an LED element is used for a back light in the present invention, the 
element can be thin and downsized. Furthermore, by arranging the LED elements of 
each color in a triangle shape or the like, uniform emission light quantity on an entire 
display screen can be obtained. 
[0024] 

In addition, since an LED element of each color emits light in the time division 
manner, sufficient light quantity can be obtained and a display device with long lifetime 
without causing illuminance shortage can be obtained. 
[Brief Description of the Drawings] 

[FIG 1] It is an assembly drawing showing an entire structure of a transmission type 
display device according to one embodiment. 

[FIG 2] It is a side view of a transmission type display device according to one 
embodiment. 

[FIG 3] It is an arrangement structure diagram of a back light. 

[FIG 4] It is a circuit block diagram of a transmission type display device according to 
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one embodiment. 

[FIG. 5] It is a time chart explaining an operation of a transmission type display device 
according to one embodiment. 

[FIG 6] It is a structure diagram of a transmission type display device of a conventional 
example. 

[FIG 7] It is a structure diagram of a transmission type display device of a conventional 
example. 

[Explanation of Reference numerals] 
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transmission type display device 
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polarizing plate 
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back light 
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LED element 
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red LED element 
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green LED element 


15b 


blue LED element 
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LCD control circuit 
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LED control circuit 
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color adjustment input portion 
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